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FT 3 0 2© KU-f >««fC3a"tS3>#ir h*-;i/?:MtS 0 ? 

«r«V**ftl*IR 3 0 4 Sifiyf^yu r^tCCF 4 , 0 2 , HeCDil 
■&^f X w^««fl&«-»*» e>jA««P9iMSIKJIK 3 0 3 Srx>y^>y-rs3t(Cj: 

[0 0 9 0] 

->^U ffflti'Vf>^t 4rtT, S83 0 5?:MtS (03 (D) ) 
[0 0 9 1 ] 

&^T% €©±fC2l^tt#«jK^8 0~ 1 2 0 nm©^3T?^3tl, 
->yt5itCJ:t)TIitii:45M3 0 6 #j£j£;*;fi£ (03 (E) ) 

. Sitttst^itift-fi'yfA-xx (no) i&m^s. 

[0 0 9 2] 

3 o~3 5 o'cx'tmv. mmzmmtz i TocMiftSff^. -etx, gs® 

a*{c»**ffi©3|i«ftttaS:ff"5. &31tf>£i&£: LT«, PVA (#yhf-;i, 
y;i/n-;i/) *©*?LjBt#, ^;i/?y> ObW&MW) fcflj^T» 

[0 0 9 3] 

&33» *H*fiMtCfeV>Tli^>«/^ U >3 o st-ffltst^tLtii 04 (A 
) lc^-r«fce)K:W3 0 7{c/<;i/^y>3 0 8 Sr#$#w, zti&ISsMS 0 6fflg 

M3 0 7 &IB«S*T, »fi 3 0 6 >J > 3 0 8 t 

<Dmz&v&m&j3\z&*)* mms o 6<z>mwzm4 (b> tc^f i^c^sft; 

[0 0 9 4] 

fcfc, 04 (C) tc«, 04 (A) Ca**J:3lc¥«fb*yitir©R«*ffiC£ 
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nzmm-fte ^blx&v. H4 (d) iziz, H4 (b> tc^-t, ^mitidm 

[0 0 9 5] 
[0 0 9 6] 

kwj^3 o 8f©tt»«Ddctt, j§^«#, *mmmx& 

> <**Sffl^«. #J|jg0!UC33tt-SI»3 0 KDM&m* 1 0 0~3 0 0 r 

pm£U fftjA^'li?: 0. 1~1. OmmttZ, 
[0 0 9 7] 

»*3 0 6©*B#¥«fbStlfelfeT?, 03 (F) IC^t-J^tC. ;1>J3 0 
9, Hmfc-SfylM 3 1 0, ^ffi3 1 l#jgj*3*l.&. 
[0 0 9 8] 

ttKUgfifcSft*. *HJ(S«»CfiV\TH:, tttft^l!M3 1 0 ii, iEJL&A 

*fcUT«74rn2/7->&2 0 nm®KJPT»*b, !E?L$®atS i: LT, a- 
NPD&2 0nmW-e*«lfc«, SSftJlilLTCB Ft I r (ppyJjS 
*?&*)&tC<J: 'J2 0 nm&f&L* lEZLMltM tLTBCP4 1 0 n m©Kff ICJ£ 

j*u $?>(cm^«&jciM^LTA iq&4o nm0mmx*&f&2tizmmm&*: 

[0 0 9 9] 

IftffiS 1 1 fc*6#«R4:LTtt, MgAg^Al - L i £4jR (7^/5— 
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3 11ffllftt8 0~2 0 0[nm] (HMffrfCte 1 0 0 ~ 1 5 0 [n m] ) tttl 
[0 10 0] 

CH*« 2 ] 

[0101] 

»«*M±K#«#HBtm£bTJKy-f 5 KSrffl^T 5 0 nm 
©H!f?¥tftR6 0 8fe»J«t4 (0 6 (C) ) . 
[0 10 2] 

6 0 80*iif&a#1-*ifcfCJ:»;, «ffi©¥fiftS:«e> (06 (D) ) . 

[0 10 3] 

^TV*S%>®fc|i|«T*&S. 6 0 4±tC^S4xS|»S6 0 8 CD^ffittH 

7 (A) K.B-*£5iZW{h]&ftZjiLX^&. 

[0 10 4] 

L*>U riC¥fittS^-r**««IIB»ff&«^T, ¥aftK 6 0 7 
+ &Z.£KJ:*). 07 (B) Kn**J:3K*ffi©¥«tt&fll+;ifctfT*S5. * 

[0 10 5] 

H8©#iSfefl!V*'tfT*.«Jjl<, ^;i/^U>6 1 0&#£tftf£W6 0 9 

a*, ^;i<* u >6 i o ^sps-ftK e o ia>*mt.itiMi,&.ma>mmi3K.jzv, 

[0 10 6] 
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J -)V*mWWL£LTm^Z><, M5 0 7©@(ERttl 00~300rpm 

tb, #Ui&#ftttO. 1~1. OmmhtS. 
[0107] 

¥a-fCK6 o 7©*®*«p«fcS4ife*T*. Ay 9 6 i i, *«ft#4irJf e i 

[0 10 8] 
C£J6« 3 ] 

««««PATFT2:®BI|fi:^A-r«ttiC0aft9AU dtifcWffc 
[0 10 9] 

CJdfcfH) 

i2tCtgtt3igg&|IIS&©TFT (nft$*STFTMpff*;i/STFT) £ 
[0 110] 

ST, *HIMT'li3-->^i©# 7 0 5 9#9X-$># 1 7 3 7#5X&£ 

&& tc If * 5 « » KH£ # t S ^ 9 x * >v ? Sffi & Jg v> T % J: ^ . 
[Olll] 

*v*-e, as (a) izb*£?iz, s«9 o o±izwnmmm, mitmmmt 
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mM2-£fcmmzm*x%&\,\ raigg o lo-mst its, y^xvcv 

Dffi&SK SiH 4 , NH 3 , JkTfN 2 OZjxmifX£LZ!8,m2tiZ>WHtmit 
amfl|9 01a&10~200nm (#4 L < & 5 0-1 0 0 nm) 

xmrnrnviz. m»5 o nmvwHtmimmms o 1 a c^jts i = 3 2%, 

0=2 7%, N=24%, H=17%) Sr^Lfc, &V>1?, Til9 0 1(i!)- 
JfB£UTl4, ^5X7CVD^5:IK SiH 4 , RXfN 2 0 i: LT 

f&R£4"l£^fl;g'fbJii8Bl9 01b£50~200nm (jfiKttl 0 0-1 
5 0 nm) ©MStC^M^-TSo BUS 1 0 0 n nKDgMCg-ffcJi 

11901b (fflffcitS i = 3 2%. 0=5 91 N = 7 %, H=2%) &^jeft 

[0 112] 

*V*T», T«Sl 9 0 1 ICf ifti 902-905 J:i^t5„ M#S90 

2-9 0 514, }mftmmzm?z¥mftt&&4k%!c>^® (x^^a, lpc 

i©*##M9 0 2-9 0 5©ffSl42 5-8 0 nm 4 b < (4 3 0 — 6 0 n 
m) ©J?$ff^t5. llhBK¥*#K©#»CI8£ttfcV*tf, W$L<tt3i* 
0>y H>) *fetiS/i; 3>^7-9A (S ijGe H (X=0. 0 0 0 1- 
0. 0 2) ) ^^ifT'^f Sh^VN. #196811* 14, ^5XYCVDS?:» 

5 5nmffi*IfaiH&Mlfet, -y VKZ 
±fc«#S*fe. r©#fiK«*J«C|»*jRft (5 0 OTC, imm) feffofc* 

, JMSAft (5 5 0ic, 4B»ro) Srfrw ae>cjS*fl:S** , r*fe»©u— if 

7* h y 4 -j*ftMV>feyt*-^i' jTftaCioT, ¥#ftJf9 0 2- 

9 0 5 fcj&fcbfe. 
[0 113] 

4fe, 4 s #M9 0 2~9 0 5S:«Ltt, T FTffllgV^&ifft^fc 
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ttC *m#.M9 o 2-9 o 5 (Cl»*fc**&#f7cg!i (jjfn>*fettu» feK- 

[0 114] 

* fctt*»»3t«fifflx*S/vU-U'-Jif>YAG U— if-, YV0 4 U-f-Sffi 
0 — 4 0 Om J/c m 2 (fSaH$(C{i2 0 0-3 0 Om J/cm 2 )tt5. 

yagu— v-zm^zm&iz&z<z>?$2nmwi$:%\<wix%Mmwtm3 o~ 

3 0 0 kHztl, l/-if-x*;i/^-ggg£ 3 0 0 — 6 0 OmJ/cm 2 (ft^ 
W(C{i3 5 0 — 5 0 0mJ/cm 2 )J:t5h^. -?-LTiSl 00~1 0 0 0/i 
m, «*.tf4 0 0 n mT'MVtlzmyhLfc I/— tf-3tS:*«^ffi(C?SoTMW L, 
£©($®i$ftl/-if-)fc©fi;fe£;fci^ (.yt-A-^yfm S50~90%i: 

[0 115] 

#CHT% ¥##JI9 0 2-9 0 5 &m$V- hmmMQ 0 6 ff- 
VmBms 0 6tt79:fVCVD8s*fc«::*7'Sy *j£fcfliv\, 
OnmtlTS*m«iIt«tS s aMfeSfefllTftt, ^XTCVDffilC 

<fc »j 1 1 o n momz z-mitmmmm mmt s i = 3 2 % 0 = 59%, n 
= 7%, h=2%) T'»mbfe 0 £>t&, bmmm\mituimmmizm%.2 

H. 

[0 116] 

BMt3*flt«:JBH y^XYC VDSt'TEOS (Tetraeth 

yl Orthosilicate) tOgi: feffl^U, S/*J±ij4 0Pa, 3S«jftK3 0 0~4 
0 0 t: £: U MMffi. (13. 56MHz) IMIO. 5-0. 8W/cm 2 t 
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tf)&4 0 0-5 0 0X:<Dmr--frKJ:V>f- MMHRii bT&#fc#tt8:#6 
[0 117] 

-£bT, y-h$6i*ffl£9 0 6±£^-h««£#J«"*6fe»©»»tt**M9 
07£2 0 0~4 0 0 nm U < It 2 50~3 50nm) ©J£S T»?gJ*'t'5 

. lSi&tt#«Ji9 0 7l±i£MT*^bT ; t)&^U jfrgiCfSbT-JI&SWiH 
Jii:v^fe«KCDjf*»6*««Jfll3S4:LT ! feJ»V». Wf&fctt*»«M»c«T a, T 

* tl S . Z. fi & ©if$ttig«S ttX A >v * jSS^ C V Di£T?J& 

fc#*J£b<, »CWR»*CHbTtt3 0ppm«Tfcf*4:JSlv*. 
T?liWJ8£3 0 0 nm©ISt'Mt5. WKiJWS: * -4* >y 
ttTf»*bT%&V*U 677ftf>nf> (WFg) Ji^tiCVDSt' 

fcfc-e**. ^T*ucbTt>y- h«ffi£ bTttJ8"**fe»icw:teiB 
iSifc ifflD^**7B*36i<# v>#£fc ttfgftfttf IB* 3 ftKJBfit'fbi-s . r © r £ «fc 

»J, 7.A">v ^ffi(Cj;SS-&, MI9 9. 9 9 9 9%©Wjt-yyhSfflK 3 & 
{CfSBlB* ic iRffi ff» *» & ©**6*® S A # fc H J: 3 tc +#flB* ITWlS^tS 

[0 118] 

»»tt*«M9 0 7CTaJKS»V^*»#tCtt, H»fC*,rC<y *8re» 
LXmvmmZMlttZZttfZ'gZ. a*g©T a|R<Z)&&t¥i;*2 OjiQcml 

I-eS';y-Mii:«it53fc^t5*«, /sffl©Ta||fflS«i:*tti so 

^lC#f>ti-5„ Ha^bftV^, W^'|4#*Ji9 0 7©T(C2~2 0 nm@ 



4$ 2 0 0 1 -0 1 0 7 3 5 



h*»K9 0 6tc«;tS[1-*0DS:l»<ii:*<if*a. v^*uc LT*>, WiSfttt** 
190 l\tW.5pM*. 10~50(i£)c m©«6Hl?'t.5 3i:#$?* b^,, 
[0 119] 

#CfC, y* b U yy?7-f -©Sffifc^MUT" US^X MCfc&V*? 9 0 8 ?: 

mKD^v+yymmzn?. *ni«iT'(iicpiyf> 

x«/^>yffl^fxtCC l 2 fcCF 4 &Mvv lPafflEt*t'3. 2 
W/cm 2 (DRF (13.56MHz) SiJ&SAUT ^5XvS:f^ttfT^. 
fflgffl (Kff^f-y) tC%2 2 4mW/cm 2 fflRF (13.5 6MHz) 

WK©X-y^>^>iSt±/1i& 10 0 nm/m i nt'SS. Sl©X»;f 

«fc y % x > jnurH 2 o «fe «n fe x y ^ > y RPR £ L fc. 

[0 12 0] 

»lfflXy^>yftaCiyf|l<D-r-^-»«St-r*#«*9 0 9-9 1 
2 #^3*13,, #fS9 0 9-9 1 2®-r-/t-a$CD^IS» 1 5-3 0° il& 

*j:^tcjg*sn*. *s&»"t3ta:<xy^>y"r*fc»(ctt, 10-20 

-So WltCffStftgft^'Jn^Ji (^-h«il9 0 6) ©aMfttfcH:2~4 
W*«{Cii3) T*»<5<0T*, t-A-nrf>y«llcJ:U, WfciftJ/'Ja 
>Wf »bfeIB2 0-5 0 nmgSx-yf (08 (B) ) 

[0121] 

*UT, mi©K-tf>yffia$:^v>-^«S©^*7n^S: i f i ^*fc^D 

««S:^bfcVX^ 9 0 S&fCDSJSl. f lfflf-A-^f&tt5it 
M9 0 9-9 1 2&v*?£LTgB&£ftlCna&#^*S*il*&Sili&^tf 
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5 i^fC^AlI-rs^tolC K-XSfc 1X1 0 13 ~5 X 1 0 14 a t oms/cm 2 
fcU SDJimiE$:8 0-1 6 0 ke V£LTfi$. nf?:##t Z^MW^mt 
LT1 5^tcM1-5^, *a©{Cii'J> (P) Zt^mm (As) fc^-Stf 
, ZZLT'teVy (P) fcffl^fc. K-^SSfC^y^KZ)^* 

14 — 91 7{Cl±l X 1 0 20 ~1 X 1 0 21 atomi c/c m 3 <D^S.^mV 
nS5:#^t5^|iSfe7ti)!)^»$tlS„ (0 8 (C) ) 

[0 12 2] 

19 0 9-9 1 2<Z)TtC|Hiy 3*, f51 CD*i»fWac9 1 4-9 1 7^1®f 
«fflftM9 0 9-9 1 2 hM^5rh%«aiUe)S 0 
[0 12 3] 

08 (D) izm-? J: ?iz%i 2 <D3iv?-y ? mm* fio. ^y + yrmm 

bmWilZI CPX«y?->?l£Wcj:»JfTV\ X>v^>^^XtCCF 4 i:C 1 2 ©M 
£MW RFtA3. 2W/cm 2 (l 3.5 6MHz), ;U7Xt*4 5 
mW/cm 2 (l 3.5 6MHz), Bjj 1 . 0PaT?l«;f 
T'^$tlS^2(D^5:^1-S#«M9 1 8-9 2 1 #^3*15, 

-a-temk^&s,, ^iox>v^>y^ai:J:fc«UTa*f!I^PPiii-tSA*-fTx 

Lfc^^f£x>y5 L >ycD#J^^#<^y, ^-A-gf©#Sti3 0 
-6 0° VX^ 9 0 8(iX«v^>^$tiT«ai5^l!ltl, V*? 9 2 2 i: 

08 (D) (DJiniZiS^X. ff- hf6JKK9 0 6<D3fcffi#4 0 nm 

[0 12 4] 

*f*^-r*^*t«7c*s:F-tr^^'t*. wm&^i o~i 2 0 k e 

V£U 1 X 1 0 13 /cm 2 ® K-Xi-e^VV ^«^«^^<^ofe^l 

®^M%«*ic9 24~9 2 7t, tuiam 1 (D^mmmm 9 24-9 2 7tc^-r5 

3S2tf)^MI«9 2 8-9 3 1 IfflltlCfe^t, K-fcT>^ 
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O&ffJCfcoTH:, 7lt#tf£2<Z>aHKGD*ttJg9 1 8-9 2 1 ©T(C[SPJi<2* 
. £ 2 ®>Ftt4bffitt 9 2 8-9 3 1 #£ 2 ©^^©#mjf 918-921 
5 3<t%jg3vj e>5„ IIS2<07iK4b1H«c(c£ttS7lt<ASSB, lxlo 16 ~l 
xl0 18 atoms/cm 3 i:*:5J:eii;t5. (09 (A)) 
[0 12 5] 

-£LT, (09 (B) ) fC^"f J^C, pf^^jVSTFT&MtSfift 
19 0 2, 9 0 5C-**afctt»©#«g©**MMH«9 3 3 (9 3 3 a, 9 
33b) W9 3 4 (934a, 934b) &MtS. 2 
©1119 18, 9 2 1 fcVX*4:UTpSfctf#'*S*tt4&7E*£*illU, i 
BSE#»C*lftW1H*«:JBJ* , r*. ~©t£, nf^*Jl/STFTS:^t5f 
i#!9 0 3, 9 0 4tt, UP* h©VX? 9 3 2 £SJ& b£ffi£«8 LTfc < 
. rrt?^$tlS^M^ffi^c9 3 3, 9 3 4 5 > ( B 2 H 6 ) 

*>K-^«s-e»ia-rs. *w»««9 3 3, 9 3 4fflps^##t ttmmyx. 

m(D]&mt. 2 X 1 O 20 ~2 X 1 0 21 a t o ms/cm 3 t45J;e»l:t5. 
[0 12 6] 

r®**t*«*9 3 3, 9 3 4imffiiZl*nmZti¥?Z>*n 
®)ftm$:'£%?Z>2-D<DffimzfiVT%Z>Z.£tfZ'£&. £ 3 0>;fiM4MStt 9 3 
3a, 9 3 4 a it 1X1 O 20 — 1 X 1 0 21 a t o m s / c m 3 ©jgS^ nS5:# 
^-r*^*t*7naR&**, «4©;fl|*4trtB«9 3 3 b, 9 3 4 b it 1 X 1 0 17 ~ 
1 X 1 O 20 a t oms/cm 3 ©^gST'nM$:^•-^t■5^^l^c*$:^^T'V^^ 
. LfrU £*X&©*ftft««9 3 3 b, 9 34 bfflpS?:ft^t^l«il7t* 
©itS* 1 X 1 0 19 a t oms/cm 3 K±i:feSJ:^CU £ 3 O^ltttffitt 
9 3 3 a, fl 3 4 aKLJSHTtt, pffl«r#£*S*iKtt7C*<0»K& nSfctt^ 
t*^l**7t*©«ifllfi!)l. 5*>63|fi:ft4J:^i:t4ii:c:J:»J, £3©* 

*s tt«R« t p * ;i/ 3? t f t © y - x mm s «k # k u -f > m t v x m & -t s 

[0 12 7] 

■?-©&, 09 (C) JC^-t«te>(C, 12©f«?:ft5^il9 1 8-9 2 1 
£<fctfY- N*ft*tB|9 0 6±(Cff l<Z)Jgm*fi£IR9 3 7 Jf^fS„ £ 1 ©JgW 



#2001-010735 



§93 iimmmBttPtfrbm-f&tz. f i<»iwsi9 3 7 ©bops 1 0 0 

~2 0 OnmttS. fg 1 OMmmBm 9 3 7 £ bTSHfci/ U 3>HS:JSV^t§ 
£-fC&, ^7XvCVDiST'TE0Si:0 2 h$:iB-^b, HJSJ±*4 0Pa, « 
S?SS3 0 0~4 0 O'CtL. iffMM (1 3. 5 6 MHz) ^^jggSO. 5~0. 
8W/cm 2 T'SS[«$1tT^-r^Z:i:^T't§ 0 g§ 1 ©jfTMiBI 9 3 7 h 

LTSMb^fbS/'; 3>K£«V>6l§1^Ctt, ^7XvCVDSfSiH 4 , NgO 
, NHg^ff^tlSgMbg-fb^U *feliSiH 4 , N 2 0^fe#ig$ 

~2 0 0 P a, S«fig3 0 0~4 0 0 £: U (60 MHz) m±&%.0 

. i~i. ow/c« 2 T'^-t-53i:^-e^s„ jgi <DMrsmmm9 3 7 1 

t&V^ S-fbi/U 3>K*IH#(C7 P 7XVCVD^T'S i H 4 , N H3J!>M?>#Kt- 
[0 12 8] 

RTAffi) ^jgM^S^il^T'^So i7--;i/ST'(iiIIS*U P p m^T 
, &£L<iZO. 1 p p mgTODlIf ffl^^t* 4 0 0 ~ 7 0 0 ttm&llZte 
5 0 0 — 6 0 0°CT'ft •D^WT'feU, #HifcM"eii5 5 0 n T* 4 BtfflCDlft&Jl I: 

[0129] 

fS14fbOX@(C^^T, #H*C#X£^fb£i±, 3 - 1 0 0 %<D7kmZ-£tiW 

B^cfT-, 3 o o~4 5 cct-i-i 2B$r,s<DMmmzfii<\ ^mfamzyfrmit 
tzumzft e>„ '©xgttf^^tcasBstife^micj: y^^t#jitc$>s i o 16 

-i o 18 /cin 3 co^>y>; yfifsy KI«t5igt'S5. *^b«fao#Si: 
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<,>„ ^•ftlfCUT*), ^#*I9 0 2~9 0 5cf>C9XW5S5S5: 1 0 16 /cra 3 J5AT i: 
tSZlh^a* U<, ^CDttotCTMftfc 0. 01~0. 1 atooiic%ga##-ttl 

[0 13 0] 

*UT, #||i»|»»tf»**&aiS*2©Jil8|iiei»ffl|9 3 9 S1. 0~2. 0/t 
>KU-r3K73K, BCB K>';s/i?n^f» VfclfiMtSrt^ 

ti, i"j->^--^>-e3 o on-ematbxmatti. t?v;izm^z 

3l*^BKia#Lfelft, *y h^/U- hT*8 0t;T*6 O^OQ^Mfc^W $ 
6fCfU->^--^>T'2 5 0°CT*6 0^MLTMtS3il^?S„ 
[0131] 

icoi^ic, i2fflM»i9 3 9 zt%MmM®ttmT»Bi&?z>z. tizzy 

jWB^©T*, fSMT'^S. L*»U ijKStttffe 'J«SJ8I£ LTt±iI3 

o 

[0 13 2] 

a&jc^«i»»«»T?»j«anfeie2oMn*iiK9 3 9±k:iimm{9 4 o& 

[0133] 
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, ^tCCF 4 , 0 2 , He®ft^X«r»V>#«tHIBIt||»e>A&f|2 0!>ff|flmfli 
R9 3 9felyf>iTU fStfx >y 5=- > 9157. £ C F 4 , OgilLTHl 

<Dsr^mmm9 3 7ji7f>^ts. s&c, ©am fcif&sfe 

[0 13 4] 

->yu -eco^x>v^>y-r^ri:T% v-*B2*g9 4 i~9 4 4 1 ki/w> 

-eUT, IJ?5 0nm®T iJRi:, IS5 0 0 n m®^R (AUTitffl^ 
[0 13 5] 

^V^-e, f 0±{CSItt4«I&8 0~ 1 2 0 nmfflfST'ML, A"#-x 
>f -TS^fclCfcoTHMla 4 8 5:Mt5 (Hi 0 (A) ) . #j£Sg#| 

x-it. mmmmtbxMfcjyw/* • (no) B^sHt-f >^?<mc2 

~ 2 0 [%] ©8Mfc3E& (ZnO) £iB#bfc3l3i&«l8IS:/B^6. 
[0 13 6] 

ffii9 4 8ll KU>f>ffi»9 4 7fc«5LT*faT««t<5itJCJ;o 
T*S6*J»#T F T© FN >««fc*ftttfc«ttffJIMfcSflS. 
[0 13 7] 

&{C, BIO (B) {C^-f <fce>iC, Kfig 4 8(C*f^f SffiatRfPaJSr^-r 

zmsoMmmnmQ 4 9 nsojiniMMtg 4 9 l 

LTV*S. *l6J6«T?ttUS?X h*M^TSl3©JilSWfii»R9 4 9 
[0 13 8] 
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[0 13 9] 

*mmmv>&o\z, %3<Dmr3mmm$ 4 9 z&T-A-yiiz?zz.£x\ 
<D^mz-&^xmm\tis®>m*mmLt=.mz. & *>mmm±xMmiti$mm 
tf-frmzftzfrtb. tift^ii:, ^3©jfr^^K9 4 sKDM&mmmtm 
t£ o t *k Gwnt&vamtfwmh k y r mm l & y -r s © fcim^s 3 1 a? 

[0 14 0] 

T^Stf, Iticiottt. iK'H^K. aKUr^K, 7?'J^ BCB (Ky 
)/*/9n^y) , *fta*K*Sfflv^*ri:*)if** d SI 3 ©Jl ffllftJtlK 9 4 

»*9 4 8K*fUT. 2 3 0-3 5 0rtM15:b, i!9 4 8l:«ft5a 

[0141] 

&EV>T»«9 4 8»ffij«:«iM-S;ii:fCj:y, ii9 4 8SiS 
[0 14 2] 

SMOHTlKftai 0 0~3 0 0 r pmt U WL&#fa«0. 1~1. Ommt 
f *. 

[0 14 3] 

&fc, Hio (B) fc^-f <fce>ic, fflifi:ittM9 5 0, gi9 5i#iti 

9 5 2££tJ?/ty i/^-i/3>l[9 5 3*^*^{C«fc »J^A3tl«. fcfc. *H 
[0 14 4] 
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[0 14 5] 
[0 14 6] 

M&ZP&^X^&W* j£KB#£* ttCj; UMiH^CMfc 

S # » ft J8 V * T »3t Jf ft J*J*+ S 3 i: tt Bite T & 5 . 
[0 14 7] 

*&{C#8£-t S$83fcJ§tt, A 1 q g(C D CM ft K-tf>yL/fe*)©ft«^T^ 
J*"T*. *«)«»C%)ll,M , -S'*tW?T >-l,6-AiH>J»*y?tM (ID (Zn (s a 

1 hn) ) {CE uli#:T*fe5(l,10-7x^bny>)h';x(l > 3-J'*7ir»-7 > Dn , >-l,3-»**th 
)3-Bt'W (III) (Eu (DBM) 3 (Phen) £ F- fcf > ^ L £ fcCD^s ft 

[0 14 8] 

*ftfc»e-*S$83feJIti. CBPtlr (ppy) gft^SJMfffiKli »J 
MStSit^T'tSo &33, £®B#(CW:, B C P ftjg^TIEftPHihJiftWI 

ut£<£4:##*lv\, r©ffictim*;'J5hi# (ai« 3 ) 
, «yv*j v ;^ h^'j y (b e b q) ft«v>sr i:*<tts. 

tcs±, *;ij7 hr;i/^-"7A^0: (Aiq 3 ) tc^vu >6^^^-^y k>£ 

Vtofcttttft F-A> hfcLTjgnfc*i©%i»rtBT?*S#, -f ©tt^»<0S»ft 
[0 14 9] 
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) */V>) (II) (Zn (s a 1 hn) ) &tf4,4* -f X(2,2-if*7x=»-E* =»)-!:* 7x=» 

(DPVBi) IC^U K-t°>^bfe%©?:fflV>SZ:h : feT-^S^ 
ffi©^©«if4 £ E V n T % & 
[0 15 0] 

^^ic«^#jiM &^i-So n*mmmt.Lx\$. i ,3, 4 

T^-^SI^^l^^-hUT^-^SI^ (TAZ) h^o£*m£M^ 
5 3i:^ftl.^ ^fflifeMT'tt, 1 ,2,4- hUT^/-;Uf|^ (TAZ) 5: 
ffl^T3!#?&tCj:»J 3 0-6 0 nm©IK»T*^-r-5o 
[0151] 

&VZ>%WHk&y9j§9 5 0(Dm»ltl 0~4 0 0 [nm] (HSlftlCtt 6 0~1 5 
0 [nm]) , 5 1©^$«8 0~2 0 0 [nm] (JlljflfttCfi 1 0 0—15 

o [nm]) i:-rtvii^v> 0 

[0 15 2] 

Al-Li^#I (7;i/5z>?Ai: U^>7Ai:0^K) ^> WifflHtL 

[0153] 

U<(±A°>vi//<-i'3>^9 5 3 ZWlVZ>t&i<\ *I«MTS«fl9 5 3 £ 
1X3 0 0 nmJ!r©gtt;3iiStMS:tBtf 5= ^<Z)^SK=fe#a«ffi 9 5 2V>mz± 

[0 15 4] 

kzzfcfrttzi&mmtfttm&ix&z. ton, m<Dttnx>%&<,\ mm 
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it^mms so, mm 9 5 1 &#stc*#(cisv^T% ummmQ 5 2tt^^ 

[0 15 5] 

0 (B) icai-J:^4!*»C!>A%«C#%A-r«. fcfc, US 9 
[0 1 5 6] 

P?t^;iSTFT9 6 O&tf n^-V*;i/§S[TFT 9 6 1 ttSM&tUS&a^T 5 
T FTT'S y, CMOSS»«LT^4. X^-yf >^fflTFT9 6 
«HfflTFT 9 6 3ttHHgi5^tSTFTT»fey, »HIS&(7)T F T i:H*g|5 

[0 15 7] 

S, g^%10VilT?+M©7?, TFTfC^^T^y hXU^ hnxci 

yrastcj&e.*:^. tfeaaiirasriBfjiET?*^^**^^**© 
afttttM^kMtmuammmm-ett.* TFT®^i^tt5f2ffl^ 

Mft^«9 2 9t, ffi4®7iK4lriBtt9 3 3b -£4-^^- ^ftffig i 8 

, 9 i 9 tm*e>tk^®)&iz-t L^, 

[0 15 8] 
CHiSM 4 ] 

[0 15 9] 

11 (A) IC^f-tdK, £2<Z>jgffltt)tI^ 3 9 S^jftLfelft. &2©«H3*8 
*JK9 3 9 Kg* 3J;e>tC, M9 4 0 «t5. 
[0 1 6 0] 

*fi^K9 4 0ti, *2fflMWi!ft»R9 3 9fC£*ftS*##, ^9 4 8^ 
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[0161] 

i5/fV^CCF 4< 0 2 ©afr&#;*«:^lftI*K9 4 0 £ i fx y > L 

H9 3 9Sl»;f>yu Stfi7f>m5:CF 4 , Ogfcltf 1 

©JH3«5lij£9 3 7 Siyf>^tS. $e>(c. 4^!H*«fc©jB*ttfc&i««>*fe 
ftC, X»y^>y^SrCHF 3 (C«jy#^.T^3©^©^- H«fiififfit5 7 0 

[0 16 2] 

->^U fffl«i-yf>n5Itf, y-^B*9 4 1~9 4 4 i:KW> 
Ki8£9 4 5~9 4 7 &J£j£-r *. HSLTV»ft^^ #*JI«'Ctt£©a**&, 
^bT, mm5 0 nm0Tilt 115 0 0 nmCD^R (A 1 £T i £©•£• 

[0 16 3] 

#CV^, J £<D±lZffim$$MBZ; 8 0~ 1 2 0 nmfflf^TffilL, A9-~y 
mri:CJ:oTil9 4 8 S»)jit4 (0 1 1 (A) ) . &£, *HigMT' 
tt, LXmitJyVVk. • -XX (I TO) Bt^B8ft-f>S?fAK:2~ 

2 0[%]fflfM$& (ZnO) *a#Lfc389il*«fll&fflv^*. 
[0164] 

Si9 4 8», K >I« 9 4 7 t« UTl6T»«t * i t C J: o 
[0 16 5] 
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#C(C, HI 1 (B) IZBt&oiZ. »«9 4 8C*fjS , r*ffiatCBBPWS:* , t 

2>&3<Dj§mmmm9 a 2 *mMMx&. mn®n&mf&?zm, v 

[0 16 6] 

&Mv>t^&#. i^iciotii, ^'J-f^F, 7K'JT^ h\ 7*U/!/, bcb 

[0 16 7] 

ZZX. 2 3 0~3 5 0TCt'|iilSU B§1i 9 4 8 Z&i&t €>3BJi'[4t>»*B| 
[0 16 8] 

[0 16 9] 

SWffllllKISCli 1 0 0~3 0 0 r pmtU 1~1. Ommfc 

[0 1 7 0] 

3 0Mmmmm9 8 2<Dmm\zr^^ykm^r=.^ ; yx^mm i km^. %3&>n 
mmmm^ 8 2 omwzm&Htbx b^„ ±mmmz^^x. iS3 

[0171] 

#CtC, tfft^il9 5 0 ZMMmz£ UJ^JESb, 35iCs$5ii5Sfcj: (M 
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gAgtt) 9 5 1fiJ:tffii*i9 5 2fe»J«t5. £©fc££*flS#4Wi 9 
[0 17 2] 

JSMT'iiiEJLIIiSM (Hole transporting layer) JkttfflbM (Emitting layer 
[0 17 3] 

£. IBftJfi: jK'J H—)Vj)frA\/-MZl, 3, 4-^-^ri^i?r 

!/-;i/f§#ft©PBDS:3 0~4 0 %4^f4HK3 J: UKJftb 

[0 17 4] 

*fc, «M«S9 5 2Tf%*«ft:-&*Ji9 5 0 

filfflR9 5 3 i:lT3 0 0 nmJKOS-ffcajRKSSW*. 
9 5 2©^{CAA^S(L^VxT'3t^«(lC^bT ; tj«t>*V^ 
[0 17 5] 

ft^*J|9 5 0, R|ffi9 5 1 ttlMglOftg-iCBli®-?. «M9 5 2 ST' & A 
[0 1 7 6] 

fcfc, #»ffc-&ftM9 5 OOfltJPttl 0~4 0 0 [nm] (»§?!$£« 6 0 ~ 1 
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5 0 [nm]) , ||9 5 lWj?$«8 0~2 0 0 [nm] (ftMWfCttl 0 0~1 
5 0 [nm]) ttnii^K 
[0 17 7] 

re» bTHi i (b) K*?£?&mm<D%ytmw:tf%i&tz. gg&g 

4 8, W$Ht£#lJg 9 5 0 , 5 1 ©M&oTt^.g>g|S#9 5 4 ^'Ig^^tC 

[0 17 8] 

pft*;bfTFT9 6 O&tFnf t*;i/STFT9 6 1 IJIgKflllS&tf^-f 6 
T F TT'li U, CMOS&0^LTV^S O X^-yf >^fflTFT9 6 2S« 
WTFT9 6 3&Wm®!>tf%'i-Z>TFTZ*2b*). WMM'$i<D T FT h H^SP 

[0 17 9] 

ii, iWMfcfc^THi l (B) £T°ftMLfrftybA*)izmyt : mW.t LX$Z 

[0 18 0] 

012 (A) ig^«£S±L£^A*;i,©i;ffi0, mi 2 (B) res 
12 (A) S:A-A' T'^BfrLfcSWBElT'&S,, ^«gT*^$tlfe 8 0 1 &y-* 
MSgWHil^ 8 0 2 (i®*g|S, 8 0 3 lit?- hffilS8»f[SI&T*3D£ 0 * fc, 8 0 4 
(±*flh»«, 8 0 5&±i>-;i/£!IT-;&tK S/-;i/8U 8 0 5 T°mt tlfeftflm, ^Kf 
8 0 7}C&oT^6,, 
[0181] 

&33, v-x{B!Hgunig&8 o i&zftf- hmmmmms o 3{cA#$*isffi^ 
zzT'\t%ftA*)iizF pctfmM2titzVtmzmLz\^tf, fpc* 
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[0 18 2] 

*(c, mmmmz-D^xmi 2 (b) zm^z&wtz. s«8io©±#tc 

«H3SiSIS 8 0 2 , d*- MISM&0S&8 0 3««^fiRSnTfe»J, B*g|5 8 0 2tt« 
^«IWfflTFT8 1 1 KU>f >C««,ft»Cie«Stl.fe|»S8 1 2 Z^tlW. 

»©W*K:j:»J«Mt3ft* 0 *fe, MHMtBNft8 0 3 ttnf^^^STF 
T8 1 3tpfir*AlTFT8 1 4t»^ttCMOS@||S:M^ti 

[0 18 3] 

B&ffi8 1 2<Dti18Krt>9 8 1 5#jgJ*a;ftfc|6, 8 1 2±{C*« 
ft^«8 1 6$J:U!li8 1 7##|*S*u *83W?8 1 8«<»<«a*l6. 
[0 18 4] 

fc*3, i!8 1 7tt£B*Kl#»©liH»fcbTaiBU ®MB2ij£8 0 8 £Se& 
bTFPC 8 0 9 CttftttKl*»ajHTV^S. 
[0 18 5] 

[0 18 6] 

S/ — iI/JW8 0 5CJ:»;#5:*)&>e>&6&iL*R8 0 4 *»ftsy^t>a*iT 

#*J*Uv\, ^S{CfBt5TWlh«®8 0 4 £9MHR-?8 1 8 tCDfSPg&flS 

«"t6fe«)»C»JKR^&«!6^^— 9-SKWT*)SV\ >>-;i/&|8 0 5©rt$|© 

8 0 5liT't€>7£'W*43 Vj f>^$:igiib*^Mi|8fTfe-5^i:^M* UVV, 
[0 18 7] 
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[0 18 8] 
[0 18 9] 

tmmm e j 

©H*gP©3 f J {Cp*>&±ffi«it$:01 3 (A) C, 0I&BS:013 (B) iZB 
?. 01 OfCfc^T. aSS±K:«W&tlfe^-f 7f>^MTFT 7 0 4 (iH7ffl 
XJyf-ytffB (nf**M) TFT9 6 2fcM^T**a*l4. ttoT, ft 
itOSiBBiiX-f y=f-y>/m (n-^-v^^/M) TFT 9 6 2 COtM £#JI-f 4"U£& 
7 0 3 X'BZtlZmmi.. X^«yf>^TFT704ffl^-Mi 
7 0 4a, 7 0 4bS«ftWC«»-rsy- hS»T»*S. 
[0 19 0] 

[0191] 

X-f';f>^fflTFT 7 0 4 © V - X« V - J* BBSS 7 1 5C8«3ft, 
Kl/>f >ttFW>IBi88 7 0 5»c«»a*i*. ±fc, Kb-f >BMI7 0 5 tt*J| 
WHET FT 7 0 6©$*- N«^7 0 7 K*«»KS«a*l*. fcfc, fNMfft 
«TFT 7 0 6liHl 0O«»1»||ffl (p^-V*;i/S) TFT9 6 3 ?:ffl^Tf 
^3114. ftot, tt&OSHigtiftftffifttJB (p^*;i/§2) TFT 9 6 3©I8 

[0 19 2] 

1SMMTFT7 o 6©v-*tt*i6#lM§7 l 6 icftftftlc&ltS 

7 1 7tt/%M-ttg*34lSMi (MMM) 7 1 8 Kimftttfc:88tt3ftS. 
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[0 19 3] 

*y?y*7 i 9tt, mffift&i&i i 6t««»ic««ia#ifeip##||7 2 o, 

[0 19 4] 

[0 19 5] 

[JHM! 7 ] 

[0 19 6] 

-is ay is Xt- k., (*-t-f-ft, #~r-f *n>jJ«80 , 7 

struts, m9m#-j*m&*.ttn*wmm * mmm^m^wmn 
$.mm {MtibmK\tTV9)\s\z : r* ; rj (dvd) mmmmftznziL. 

[0 19 7] 

014 (A) tt^lSfiT'&t), tft2 0 0 1, $#62 0 0 2, «^SP 2 0 
0 3, Xt°-^j-g|52 0 0 4, t^tfA^ar?" 2 0 0 5^£^fr,, *»WfCJ:»; 
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[0 19 8] 

HI 4 (B) ttfyf^Xf;W^5T'*'J, *#2 10U S^SI52 102 
, S#g|52 1 0 3, »fls#-2 1 04, ftgp&i!#- h 2 1 0 5, S/^>y*-2 

1 0 6 *»Wfciyfts«Ofc»3fc8KM:*a<»2 1 0 ZKM^ttZt 

[0 19 9] 

HI 4 (C) \tJ- ha^-V±*3>tra-*U*»J, ##2 2 0 1, tttt 

2 2 0 2, ^$&2 2 0 3, K2 2 0 4, ftgP&Hjtf- h 2 2 0 5 , tff 
-Y >^V)^2 2 0 6 *»WKJ:yffi!bfca*SSBti*n%» 
2 2 0 3 JCflJHS££:#T*£S. 

[0 2 0 0] 

HI 4 (D) li^E/t-f ;i/n>tfa-*^*>y, ##2 3 0 1, *^g|52 3 0 2 
, X^fyf 2 3 0 3, HWMf-2 3 0 4, ^M$#- h 2 3 0 5#&^tf„ 
B£lCcMJ#SgL;fc#8ft|$Btt*^|S2 3 0 2KJS^S£fc#T»£S. 
[0 2 0 1] 

H14E) ttiB®&#£ra;ifet!l^a<z>M»#£§Sg (Att»KttDVD#£ 

ttff) ##2 4 0 1, f#2 4 0 2, *7^ffl5A 2 4 0 3, g^gPB 2 4 

0 4, UmmW (DVD§) Sg#&*3|S2 4 0 5, 4 0 6, *fcf-# 

-«2 4 0 7*fc-£tf. S^gPA 2 4 0 3 LTHMffiSa^L, *^§P 

B 24 0 4tt±HLTS:?lli&awt*!!ii. yf£»Lfc»3fcS61ia: 
rtl^*^§PA, B 2 4 0 3, 2 4 0 4 {Cffl^* Z. i: #f£S„ &23. IBtt&ft 

[0 2 0 2] 

HI 4 (F) iJJ-^bMf^T"!/^ ^-vK79>hf^^l/^) T*& 
'J, ##2 5 0 1, ^SS2 5 0 2, 7-ASP2 5 0 3 #?6W(Cj: »Jf£ 

lSLfe83fe(R*:tt*a<»2 5 0 2fCJBV>S£fc#T*SS. 
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[0 2 0 3] 

HI 4 (G) tttf-r^A^7T**y, *#2 6 0 1, *jjtg|52 6 0 2, fif#2 
6 0 3, mmmtt- V 2 6 0 4, U^:a>gmg|S2 6 0 5, S0SP2 6O6, 
;l7f';-2 6 0 7, ^AijgP 2 6 0 8 , mft*- 2 6 0 9 ^&^tf, 
{Cj:y#$?Lfef6^H(i*^|5 2 6 0 2 (Cffi^S d ttfT'g 3„ 
[0 2 0 4] 

ZL^T'014 (H) ttSI3?«!ST-fc'J. *#2 7 0 1, 1*2 7 0 2, «^gP 
2 7 0 3. W^AijgP 2 7 0 4 . #Jtfffl±» 2 7 0 5 , i^-2 7 0 6, ftffil 
S^-H2 7 0 7, 7>ft2 7 0 8fSf& o *»«H(C J: Uff«bfe»*iS 
gtt, 3fta*»2 7 0 SJCJB^SrfctfTfg*. fcfc, *a*»2 7 0 3ttJRft©1¥ 

[0 2 0 5] 
[0 2 0 6] 

±K««»J*tt-f h^CATV (^r-^-rHf) fci?©S 

[0 2 0 7] 

fc<fc4 J: 3 £l:#flFiLV*. lot, «©ff«Sg*, #ic^ 

[0 2 0 8] 
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[0 2 0 9] 

O^MJCOV^T, JS^-K*®^(A FM:Atomic Force Microscope) £/^TJt 

mm&zft^tc znmmzmi etc**. 

[0 2 10] 

#HJ6WC£tf SSKI^Ctt, tf^XS^-htC 1 1 Onmffllgt'^ 
BISftfe IT01&2 5 0X:X'm®im-fZ>Z.£lZ£ U^S-fbtf-tOSrill^*® 

[0 2 1 1 ] 

0i6cii, «n,9 >*%^fc]&&mm(Dti!%.i l zistt£¥mmmts (Ra) 

Sr^LT^S. 3ZlT*^e)¥^®ffl$i:«, J IS B 0 6 0 1T-S13 

tl T V * 3 tfJ^^ffi 2 & m *f L/ T mm H £ * J: 3 jn (C fi£5g V £ % © T* & 
£. 

[0 2 12] 

ft«©air*tCfctt&lIJ«®«*iSffill (P-V) £^LT^5. i&jfc. ££T!V* 
J I S B o 6 o l T*jgil3;nTv*s r^iilj r^jgj £H#C7tici4; 

[0 2 13] 

aas, ois©**wfta (p-v) tcfev^T%ia»«taicj:y, w%mmz& 

ttS^ffiffiaMtri/TV** 019, 02 OtCfcl^TAFMtC 
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[0 2 14] 

i: (±gtt# ©if £ £ tt T? & < , A F M {c «fc 5 ¥ WH 3 ©M£*SHI #6 % m 3 *i 

[0 2 15] 

[0ffi©fBi|iftiSiBJi] 

[Hi] *»iHK:fi»«*^*3S*«i|!"r*H. 
[02] »*aR*»co^TKWr«H. 

[03] *»w©»** : f-©ff»*a5*aw't*H. 
[04] *»iH©a»fta&«iB , t*H. 

[0 5] *|gH^W|63lfc|g^©^ig*!4S:Si^-r ^>0o 
[06] *»l)!0»3t*^Off»*i5SS:Slll!'t*H. 

[0 7] &8ti»-r«H. 
[0 8] ftmimzmw-tzm. 

[09] ff»ffSS«iB-r*H. 

[010] imimzMw-rzm, 
[0ii] ff»fte*»«S"t*H. 

[012] »3fcSS«©#.ifcflK6«:»l|!"**BI. 

[013] wm«<Dmmz&m-t*m. 

[014] WfMffl-WSwtH. 

[015] mMft<DWfe'*a%k*:m-tm. 

[016] AFM(Ci5US^*$:^t0o 
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[017] AFMlCj:*ffl|}£l|8SfcaVtBI. 

[hi 8] mmwit%iw?z®. 

[019] AFM(Cj:SM^Se*?:^-t0o 

[02 0] AFMfCj:^lIS^*S:^'t0o 
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